Osmolality influences bistability of membrane potential under hypokalemic conditions in mouse skeletal muscle: an experimental and theoretical study.
The membrane potential in mouse skeletal muscle depends on both extracellular osmolality and potassium concentration. These dependencies have been related to two membrane transporters, Na+/K+/2Cl- co-transporter and the inward potassium rectifier channel. To investigate the relation of the Na+/K+/2Cl- co-transporter and the inward potassium rectifier channel in a qualitative way, a combined electrophysiological and modelling approach was used. The experimental results show that the bistability of the membrane potential, which is related to the conductive state of the inward potassium rectifier channel, is shifted to higher extracellular potassium values when medium osmolality is increased. These results are confirmed by the computer simulation calculations for increased co-transporter flux. The combined results indicate that the co-transporter is capable of modulating the conductive state of the inward potassium rectifier channel.